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(54) METHOD FOR ACTUALIZING SOFT HAND OFF BETWEEN GENERATIONS, MOBILE STATION, AND 
RADIO TELEPHONE SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a handoff between two 
different generations of a CDMA system. 

SOLUTION: As a mobile station move from one generation 121 to 
the other generation 141 of a network, current service to the 
mobile station is forcibly cut off by a hard handoff before the 
service is re-established on the network of the other generation. In 
this invention, the standard message structure proposed in IS.2000 
is corrected for a forward link and a smooth shift of service when 
the mobile station moves from one service area (i.e., 2G) to the 
other service area (i.e., 3G) is enabled by SHO, Le,, a 'make-before- 
break' system. 
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(57) [£ft] <«BE#) 
DERIS] CDMAJ'X-f A©2t?©R&S1ft'ftlfBOA>' 

1**7 

s» ^-^©-^©iiifU 2 1 
F*7trJi, ^IW^teffi^©1t«©*>y h9-^±Ti^- 
0 OCSaWPft^vb— fXh^fftWREU S 
HOtftt»% r«09rMttKj #5£fc«fc»3. 
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© ->X -r A £ C D M A-iarftTT * 3 l~ * V> T , 

HlCD->7.-rACD-r^TO*iffi^Sr, ^2©vXxA© 
SttUftftOlB 1 ©*-f A* 'JXh 

^ 2 ©>"X-r A ©T^TCSHUM H 1 ©v'Xx A© 

»teMi*i©!g2©*-rAUX Ntc^tr, ct^titt 

[■WOT 3] «WBJBl«D->XyAtt«21ftft (2G) 
CDMA^fATftO, ffl2©->XxAW:!i§31itft 
(3G) CDMA^fiTifeS, 8*3l&R2Ei(©>& 

}£» 

> f* * 7»*^ y -fe - S?*s J: tfiHBffl A > H * 

[ft #a 5 ] ttrtais i ©*-r a© u x f- a*-f a u x 

h ^ y -fe— 5*fe.fctXifcKS!*-r A U X h ^ y -fe— 

[» *3t 6 ] jnffBSg 2 A*© U X h tt*>f A U X 
h ^ y -fe- <£ tfi£Stai*-f A* 'JXh^y -t— i^e* 

[BIJJSB7] CDMA-kJl/5^*l«lS'>X^A^43 

viT, @»M3&s->xxAras^»-r§«^^a^©y 

7 > £f 1 fflv-Xf A 2 ©yXf A tCD 
■BBT?*ffr5*atT*-3T, mrfB|gl&£tff£2©vX 
fAttM-5CDMAttffit*D, #->X?AH4>&< 

«-3S«!JS^S© 4 Hl*J;^2©v'XxAW*CMJS 

TSA-fPy Mt**'JX t»Afc#a&, 

U X h ^©6-A-f p y h«#fc3#bT3MISSeS0»»J^ 

m#m s ] j»E»»j^nsToitt«©aiii©fi^s 

ift»«^«BTOlB:ftO»liJSfll*i:MaW[KtlWI*J: 

imntrn. i o ] mtmmmn. m 1 ©&#&x i^-a 
#te«tt©a£ftj3«^a>&-fi«^fc&tt5i, bt© 



(2) 

2 

mim. in me u x h ttBTcawR 

WdtSf 7fBifc©7j&. 
«©#fe. 

[»^« 1 3 ] mmm 1 © v-xxa^h 2 mft (2 

G) CDMA~>XxAT&t)> SI 2 ©->XxA(±il 3 1tt 
■R; (3G) CDMA'>XtA-C*5, 1 0 B«© 

io [»*ai4] CDMA-k;U7^;M^mK->XxAtr 
&l>Tfg 1 ©~>X?A fcJB 2 0yXfA tOMTV 7 h 

2 ©v'X'7 : -AtiS75:2>CDMAltt«-e^S7jffifc*>Vi ' 
T, 

36»»1ttftl*9J A ? * * ^ y -fe-3>fl»rt lz£tN 

M*B163 MWf^^vA^^-^^WfB^^-fe- 
20 ^m^i^i fcS 6 KS-tr, ftftH l 5 i2tt©^?* 0 

mEMmmw* ? ic«t> tv 7 n a > h %n 
fT-r^v awi^i 5fa*c©7jr£. 

1 9 ] MIEfg 1 0->7fAliI 2tft (2 
G) CDMAv-X^AT&t), »2®->XfAH:S31ft 
« (3G) CDMAv-X-rAT^S, W^<Sl8fH*fe© 

30 cn^a 2 0 ] mite* y -t- i?mmz-m/\ > h *x 

M*S2 1] mffHSfifiMitt^SUA^^-^^J;^ 
-^©p I LOT_PNi/p-H}rii*a-rs, W*]fi2 

0IB*©7jSo 

[1*122] niBmxiiKvrt?*-?** mum 
[w^«2 3] ifttzmmpfm? *-?\mmz® 

[SS««2 4] »BltlKb*v»ll/^5^-^*» K© 
7IB«©7j?*. 

C«^3S2 5] CDMAtJ^Siltfiv'XfAl: 
43V^T, ^WM^v-XxA^^ilJ-rS^trlg 1 ©^> 
X J" A <hfg 2 © yX =r A fc © ^ T V 7 h> > H ^ 7 *H 
fff S^StT?»oT, t5SB^l^i^2©->X'T-AH 
fti5CDMAttft"P»0. &-/XTAli'M<it)l 

so ■otDmmm&^fir&jjmz&^T. 
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3 

&mi&mfr <=><?>* &l&£Z$Wi2<D>'7> ; T-2±WJ$\zttJ& 

flWaU*Vi«J:D8lflE<Kfe*V»tt*0!)tt1tft^-f Py h 
rAOlttft, ^tP^J^A^F^Ay^-^S-g- 
WB»»J»K*ViTl"3fiUhoap» (X^>#) 

ffilftft ©If #&Ri|ftfl!j&i3 J: tfA > p tf? A 7 * iz 

I!f*9i 2 6 } IKTSESS 1 ©->XxAtef§ 2 fltft (2 
G) CDMA^fiTftO, m2CD^X^Att^31ft 
ft (3G) CDMAy7TAT*5, IM£K2 5|2ife© 

[3**31 2 7] ttG 'J 7. h Rt*-f A* U X h .* y -fc-i? 
Sfctt^A U X hSff * y-t-S^T?**, 2 6 

ft^^y-fe-v'TJbS, «*a2 7gt©M. 
MM8S2 9] «HEBfffi©b*V»tettT_ADDb* 

A>H:*7*fcfim©V7 hA>F^7T*S, Sft&K 
2 5fHf£©7J^„ 

[»*II3 1 ] WIBA>H*7*»»KS!©V7 W\> 

[«3fcS3 2] S9IBA> K^"7^K©V7 r*A> H^" 
7T**«#. Sfrt3»»»tt2'=)©Jii&«1fi:ft(0{S#«S 

»*3C3 0ffi«©7j}£. 

[»*13 4] fitiam 1 ©v-Xx Al£G S MyXf A 
T-a&D, ttffSf?l2©>>XTAttW-CDMAvXTAT 
*§,.tt^«2 5te*fe©7j&o 

W3 5] Il©CDMA->7fA*i^20 

c dma-zxta £a#i-3&ft^;i/y ^jmiismt 

<b^t, tM2flll43j;tf£§2©vXTA^&&##A 



(3) 

fcfcl C7^>#) t*WL, 

£fS2©>-Xx-Ai:©7* , 7-r : U SflijiTS^, 
ft 2 c->xfii© U >7 S*7i-* WtiB l ®->Xf 

rffi#«3 6] CDMA-fc^y^SSHmiS^X^At 
fg 1 ©KJftte 1 ©SiSMi:, 

n 2 (ommz 2 osi-fiM 

£ 1 £ J: ft 2 ©SitfU^ 0 M7j S Mft 5 ft 3 > h 

ft 1 * «fctf ft2 ©S*IM8©M7j tail f S £ 

tfffS^WM^ ft 1 o^f A i© U S*7t5tt 
fcft2©v'X?A£©7*7- FD >i?SfltufS*^ 
3? 2 ©~>XtA £© U >7 ft»TT5 WKJB 1 ©^T 

20 a£©7*7-fu>7£5S:£1-&, ci*«r»i-r* 

yXf A, 

[0 0 0 1] *ttiHite 1998^12^20 ffiP.©3fcffl 
S^ffi^*-^ 60/110,666 *93M* r Forward Link In 
ter-Generation Soft Handoff Between 2G and 3G CDMA 

Systemsj £3S:Jl>TflBte*i££*r**>0DT**>. 

[0 0 0 2] #3£KteM«vX?AfcMU J;«9Pfflfr 
Hft2#ft (2G) £ft31£ft (3G) ©«f*»«|*7C 
JSi^ (CDMA) S^Xt-AH©, 7**7-H'J>^-r§ 

[o o o 33 as«fflsn5»s©-fe;u9s:*a6«Kii 
tyxrA©ion, n^m^Tmm. (cdma) -> 
xr- Ativans. cdmavXtath Mtflrett 
rau«**x^^ K5A*raRFK#=irL, cn&sfcfro 

Si6^r>fJ#75S^ (FDMA) *&tt^«f#7Gfl5« 
(TDMA) v-XT-Atfi^MWTS-Sc BT©CDM 
AHiftfjm© l ^to*j>sft 2 #ftW!p8Mrr&to'& 

2GSTIA/EIA-9 5-A/B (SfcttIS-9 

5-a/b) tfftfn, ^wmmtpT-mmzftz, &<o 
40 sia, *fi/v>ji3itft (3G) cDUA^mmmmm 

Sn, IS-2 0 0 0 (WIS-95-C) 

CDMA 2 ooo tiytfn, *^ai#*T#Bgsn*o 

gfbV>3 GyXrAASfei^nst, tJ^^fA 
tCtt^Vi 2 G^X^A^iOESrbl-i 3 GSIxXfA® 

[0 0 0 4] ftfflWfcCDMA-fe^SM&ttWfifflfti' 

®mmmm^mtmmm<D u x h $«^-r§ 0 

so CttCDMA^fAtM*#S*J»li, ^M^tl^ 
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[0 0 0 5] it- IT© <f&*> 

h ( active set ) > 4 1 -\'>xV:r— hiry N ( candi 
date set ) , ££0^^ A-fey V ( neighbor set ) 

[o o o 6] wmmimm^, it/^t^^im 

©ff^iii;&£, ^SrMfciSrbVigiffiMKT^iiXb 

<D n— tf 1 1 -a x«t^f @ **& vs ± 5 \z ft o ft * fc v 
U >i? &%®3SilM"^> Prt? b& < Ttt& 

*tfrfc*ibH»J C«0»SC©A>F*7 
«7>'hA>H^'7 ( soft handoff =SHO) 
r-9JiffflfS^ (Make-Before-Break ) J t bT331 SfltT 

[0 0 0 7] Sft, SHOS20fflSa§CDMA->7; 
( Break-Be fore-Make) j TjJtibT t>&£>n§A— H 

[0008] a— F/syFxyozvmtt&^-at, 
iibv^iira 3 g> ^©grbtrvs— trx#* 

5trSffilC»7t"*o CCDi^&l^— tfX©tfWftt» "fe 

fr^^MsSzL— t?X©H ( Quality of 
service =QOS) SrffiTS-frS., uOv'tUttftt 

t>TTKMfefcirJ*©H©£ffc#+*A:M-£*T*3 5 

*bne»©jii£ (fesx7-©fej6) at 



(4) 

[0 0 0 9]foT, BTSBBSttTViSA— HA>H 
Xr-A©2a©Jlfc*1&ft]Ifl©v:7 KA>K*7ft«« 

[ooioj *3SWtt**snTn*a* is-200 
-i?*irr*fc »©*>©■?»«. **ibT*»wtt, s 

io K£ftTV>5;*y*-^Xh^x*«4fcEbT, StfJ 
»©1ttft^**fti"S2:4:Sr^I1!BKlbTViS. 2 0© 
S&3*llfi«;£H-T?&<, RTtl)^2JiD©V7hA>H 

©gc^ ^ \zM m £ to©* £ vmm w * 

[0 0 1 1] * 1 ©gfeftflmi. '>7tAIs£A7^- 
^>H*7JB*piy-b— 5? ( General Handoff 
Direction Message ) , &£.T$%Rmk}\> 
20 p<'>'ir— ( Extended Handoff Direction Message ) 
fciifllSttT^S. ^'J^h^yt-y ( Neighbo 
r List Message ) ^latSH^AU^Myfe- 
( Extended Neighbor List Message ) ti* PS'Xt' 

M ( selection based ) OV7hA>Kt7CJ;t). 
««yXfA©P,g©A> H*7W(Wf *n«. ffiftS 
KBMSfrlfc/W P * Hg^©te*HfififcSttoT^ 

[0 0 12] ®2©3GS6«-Ctt, 40©/t7/-iS'AS- 
30 j&A> K*7^^yt-^©P I LOT_PNI/n- 

h fciijo 2 nx v> 3 . wib 4 -z> ©a 7 ^ \$.mm®\ 

HffSns, *©A>H^-7.tt, iT©a^M^j£Wb 
S:SSift^fc^bT+^JS:^|BI©ai3i^toii-Sffi«"rs 
[0 0 13] HToRitt. S«#«**fSI9SfflVi*2: 

fz<om.&T*&z> t»w#*«#*s«s;*^bTv»s. b 

* b , & S63E©***** 5 - 1 i±^m^ t ^ xm 

[0 0 14] aT©S!2ltt:« (2G) CDMAyXfA 
UTIA/EIA-9 5-A/B (SfcttIS-9 5- 
A/B) ^xAtffJitl, Ti/^lz-PSftT* 
so 13, *»»tJ4S8 31ttft (3G) CDMAyXfAfci 
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OSJISnSo 3 G (IS — 2000) i^XrACX? 
»"f5*rG'V>3 Gv'XfAC- W&~ Zsifj-V>!f35£ 

fAO'J/t- >^3t-^>h-trfcV>ffiiS£fl|V> 

[0 0 15] 36t, 2o©xX'T-AC07* , 7— FU > 
^teBftS^ll*^ (QPSK (3G) tBPSK (2 
G) ) SttJBU £©fc*irbV*3G5'X5 L A©«iP!|g 
KiS^Te^llEjE^K^Sna. b^b, IS -2 0 
0 0*f* (-rUt>%^Wsm) HIS-9 6-A/B*y 

[0 0 16]*|fcH 2Gt3Gi/XfAiOfflTU 
A-X U S HO S*ff T 3 

b^L*56iTH7*7- FU V^fr&t^TSHOSrll 
ffS"**ifej5«M*Sn, 2L*XttliS6SnTVi5 3G*>X 

[0 0 17] ^»jfcDg##gH rrakej g«»ii«t 
WHO («WCDMAK#bTtt>!l>fc< tfe3 

T«*f£ r3&»*ftj&*'( rake ) J £0*t»*t« 
;HFA7./£#, *fcti*IS©*il6J» («*Ttfft3rak 

*wrs«ia#**. tot, sumt^ gs«s 

[0018] #fiJ&SIJ&$|fiC) 1 ^T?H, 3 G^fACD 
ffiat^HiHTO^G (IS-9 5-A/B) 
7-J10, 12t, §fLV^3G (IS— 2 0 0 0) ^ 

5. Eft* 01 \Z7jk?. MfWlMifi^y hV— ?<D— Jj<D 
Iftftl 2 l*^W(Df«14 l^KrfSfc^nT, 



(5) 

iWBfc©4JEiESS* I S - 2 0 0 0 K*ViT«S6S 

h^i?^^ 0*fl5ar**!lfc)WIS(6a*lTVi*. tot 
*»WICJ; D 2 fltft©5/^xAMCDV7 F A> 1**7 ifi 

io [0 0 19] *3BWtt, fc»LTH2Z©*y F7 

-9\z-oKT<Dffim%- t fZ-z>*Z)-XA&wf&'r%. m 

^yh7"W2G, 3G, *fcte2 G/ 3 Gilft© 

F A > P *7«aR^ y ■fe-J', * «fc 
&3BMA> K*7»3S^ y-fe-^rtfcaint" * c J; 
<0MJ&-e^Z>o 2G/3GiJ— tfXJOSS^tl 

TS^AUX F^y tf*£3il?*-f AU7, F 

St b W£H£ NGHBR_C0NFIG 7 * F triijD-T 5 E £ 

[0 0 2 0] ^ipJICtt, *?»h7-i'iBI:i^THC 

F ^ y -fe— J; ^i£5IS^-f A ijXb^yt- 
*OI^©->XfAS$?f. 0 2 43<i;?>'H 3 fc*-f/t U 
Xh/yt-v'2 0, 3 OCD^gt&^-r. -5-GT^'fA 

*jfc«4oa*04 0<fc5K«jEsn*ji«, cct-tis§p 

«ov^+*jwMSfcirr**i 401, 40 2 jwjiim 
£ftTiA-5 (2G*5 e kof3Gv'X7 i A j en-?-*mwi-o'r 

[0021] JM'A'jxh^y-t-^sfc&iaasa^-f 

ff^&Steb, A-fny ( Pilot 

Strength Measurement Message ) SrffiJfl LT§&K£3I 

[0022] Mi&mT\-£, Witfstant/HD 

cntt-tt/N>K*7jRR/y , t-3? (GHD 
so M) &J;tf|£3SMA>F*:7f^*y-k-> f (EHD 



f#E32000-201369 (P20QO-201369A) 



9 

M) ^LTSgfr £ft?>c HI*Sife§PILOT_PN 
Wn-H5 0COlft« (2G, 3G) *jR*T7-f— ^H5 
1 ^*fciiSa^n^>. i?©P I LOT_PNk 

3-K50 tttf iE*«RlffiT?» D , M £ 0 5 jR*. TIS 

&0>74—)VY r2G/3G CHAN CONF I 

GJ 39^ajpatlTV»*. 

[0 0 2 3] GHDM*y-fe-5>*fMW»fc»tHUT2 
G£3G3'*?All©:7*9--FU>irSHO**fM - 

[0 0 2 4] ##»SNid>&<£*>3 , 3©finBIIS 

t, #1 S- 2 0 0 0&W}Jm\$l S-9 

SKWrsct3&*FTffiTf*S (Sfa^tottKB < overlay 
deployment ) Tti2 -DCO^mis mZ&KizM&t 

I S-2 0 0 OgMffl-O^'J-A/tiJ^^fc 

&^^*;npij3E*aw*j;t*a[Wtrsis*»a. its 

[0025] *ssw©ssaaswt:<t*t» sHo^ns^- 
s> + a^T co<t5 c*ff a nz> . 

[0 0 2 6] 1. »i^2Gt3Gi#mi5'&5x 

yhWA'JXM^t-y (NLM) 
[0 0 2 7] 2. ^Sb^S1"<T©S^ (2G*5J;££ 

3G) ro/Kn*; f-skssaojeu 36«!jia^«ft-rs. 

[0 0 2 8] 3. 2G (*fe(S3G) /HDy hEc/ 
I o>T_ADDtf^fT?*Si#, SifeJ^fiCCD/l 

[0 0 2 9] 4. IM&JgteBT©«ft©2Si6E©fflS* 

[0030] 5. ^mmti-o^fDmmy-oij^: 
[0031] 6 . mmw mwmfr s ©fg i ©s 

reT^yt-^ ( Handoff Completion Message ) 1*31? 

(Tm* SHO^ S^WflMK: 

«ffl5n5±5il£iStlfe<Tftt^ft:W 7. Cd 

TSiMi rffit&f^j /t-fnyh (5^*/w z&mm 



(6) 

//? 

[0 0 3 2] J:i£©*ffiWaa#a!©SHCX Tftto-fe 
ttftflOlKlSHO (ISBSHO) 

a& e> a x u 7 tttiiM n 2 o ©a* a (t# s s« 

[0 0 3 3] Jg2©»SC0SHO*, aMHMHCfcHT 

rscoj s HO iff*. *i»«»>*>T3tlM-*J:3fc, 

*OSH0*S4i;50tt, 2"3©Sfe*1ttft©^T-A 
-&:b£*l3«&T&3o Sift© ££3, ^ib^^SiteM 

MK:a*#*3*n*. *^©ICDSHOW»5:<i: 

©$!im*, fi#*saawan-f >*»j-^st*«. V7 
y hS5fi4a*5±3Kiffton*. for, *36i!©ie 
zo MtelwUfC 2 ocoa^sitt^raSffiffl^^w 2 ocoft-^- 

[0 0 3 4] bfrl/JtOSH07^n-f*lflnfS4 

S'*;wc»wbsn&<-nifcS'f, swm©sho£ 
L,^ujt©sHoesff7r*-s»^tt, ^© 

3&***WT»*. #3SW©ll2©g|ji#J£&Tt&BJi-f3 

[0035] H6fcj*-r*fc, -c-tnfn<o»ic©iitftia 

^•5«t5H, 2 GvX-r-Att2ffil®CDx-^teS3iS 
(RS-lfi±tfRS-2) hlTZ><DlZttV 

B^Oi-Sfc:, RS-1»RC-1, feitJtRS- 
« 2»RC-2WOSHO©H^t, pC&© 7 * <7 — HU 

T*s»#-(*ra:to-6» RS-Iorc-4) * 

COSHO (SHO) ***fr"I1IBT?*«. IftftBBCDaiRSi 
V7hA>W7 (ISBSHO) tt, M^CD^* 1 ?- 

««-&C*fTRl1IBT»a (-r^fc*.RS- 14»RC- 
3, *J;0JRS-2ORC-5) . «fbVi«JtjS*»jllnS 

so [0 0 3 6] K©SHO*56fft"*IK» SfftJSttl^K 
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±<Oy* I S — 9 5 -A/BSiftMfl ^<7X -tL 

xmKxDy^yij^i s-2 o o ommmmnommz 
w omits. s#«#tt-tn'€ : no.»«»©aBiw*j:tf 

»±«^fc<0MK:**:tfcJg ( maximum ratio =MR) * 

•&. 2 7 0 0 bpsMtfl 5 0 0 bpsi^5Iif 
(0RC-4O1/- h t»LTU> ^>#;W*^A > 5=- 
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1. Title of Invention 

METHOD FOR PROVIDING INTER -GENERATION SOFT HANDOFF, MOBILE STATION 
AND RADIOTELEPHONE SYSTEM 

2, Claims 



L In a CDMA cellular radio telephone system, a method for providing a soft handoff 
between a first system and a second system, wherein the first and second systems are 
of different CDMA generations, the method comprising the steps of: 

providing a base station generation parameter in a. message signal; 

including all the first system's base stations in a first list of neighbors in the 
second system's base stations; and 

including all the second system's base stations in a second list of neighbors in 
the first system's base stations, 

2. The method of Claim 1, wherein the message signal is a handoff message signaL 

3. The method of Claim 2, wherein the first system is a second generation (2G) 
CDMA system and the second system is a third generation (3G) CDMA system, 

4. The method of Claim 3, wherein the handoff message signal comprises a General 
Handoff Direction Message and an Extended Handoff Direction Message. 

5. The method of Claim 4, wherein the first list of neighbors comprises a Neighbor 
List Message and Extended Neighbor Ust Message. 

6. The method of Claim 5, wherein the second list of neighbors comprises ^Neighbor 
List Message and Extended Neighbor List Message. 

7. In a CDMA cellular radiotelephone system, a method for performing a selection 
based soft handoff between a first system and a second system when a mobile station 
moves across systems, wherein the first and second systems are of different CDMA 
generations and each system comprises at least one base station* the method 
comprising the steps of: 
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including pilot signals from each base station corresponding to both the first 
and second systems into a list; 

measuring a strength value at the mobile station for each pilot signal in the list; 

reporting the strength values to a current base station; 

comparing the strength values with a predetermined threshold; and 

adding a corresponding other generation base station to the mobile station's 
active set for each strength value above the threshold. 

8. The method of Claim 7, wherein the mobile station continuously demodulates a 
current generation base station signal 

9. The method of Claim &, wherein the mobile station assigns one or more 
demodulating elements (fingers) to an other generation base station signal and 
demodulates and decodes the other generation base station signal independently from 
the current generation base station signal. 

10. The method of Claim 9, wherein the mobile station drops the current generation 
base station signal once a first good frame is decoded from the other generation base 
station signal. 

1 1. The method of Claim 7, wherein the list is stored at the current base station. 

1 2. The method of Claim 10, wherein the mobile station does not drop the current 
generation base station signal until a counter expires. 

13. The method of Claim 10, wherein the first system is a second generation (2G) 
CDMA system and the second system is a third generation (3G) CDMA system, 

14. In a CDMA cellular radiotelephone system, a method for providing a soft handoff 
between a first system and a second system, wherein the first and second systems are 
of different CDMA generations, the method comprising the step of: 

providing a base station generation identification parameter in a message 

signal 

15. The method of Claim 14 further comprising the step of: 

providing a radio configuration parameter in the message signal. 
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16. The method of Claim 15, further comprising the step of : 

providing a drop timer parameter in the message signal. 

17. The method of Claim 16, further comprising the step of: 

providing a drop threshold parameter in the message signal. 

18. The method of Claim 15, wherein a soft handoff is performed according to the 
base station generation identification parameter and the radio configuration parameter. 

19. The method of Claim 1 8, wherein the first system is a second generation (2G) 
CDMA system and the second system Is a third generation (3G) CDMA system. 

20. The method of Claim 19, wherein the message signal is a General Handoff 
Direction Message. 

2 1 . The method of Claim 20, wherein the base station generation identification 
parameter and the radio configuration parameter are added to a PILOT_PN record of 
the General Handoff Direction Message. 

22. The method of Claim 16, wherein the drop timer parameter is used to perform a 
selection based soft handoff. 

23. The method of Claim 22, wherein the drop timer parameter is a dynamically 
maintained timer, specified independently by each base station. 

24. The method of Claim 17, wherein the drop threshold parameter is used to perform 
a true soft handoff. 

25. In a CDMA cellular radiotelephone system, a method for performing a soft 
handoff between a first system and a second system when a mobile station moves 
across systems, wherein the first and second systems are of different CDMA 
generations and each system comprises at least one base station* the method 
comprising the steps of: 

including pilot signals from each base station corresponding to both the first 
and second systems into a list; 

measuring a strength value at the mobile station for each pilot signal in the list; 
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reporting the strength values to a current base station; 

comparing the strength values with a predetermined threshold; 

including any other generation pilot signals with strength values greater than 
the threshold in a signal message, the signal message including system generation, 
radio configuration and handoff parameters; 

assigning one or more demodulating elements (fingers) at the mobile station to 
the other generation signal identified in the signal message; 

demodulating and decoding the other generation signal, depending upon the 
radio configuration and handoff parameters; 

terminating a current base station link when the handoff parameters are 
satisfied. 

26. The method of Claim 25 , wherein the first system is a second generation (2G) 
CDMA system and the second system is a third generation (3G) CDMA system. 

27. The method of Claim 26 \ wherein the list is a Neighbor List Message or a 
Neighbor List Update Message. 

28. The method of Claim 27, wherein the signal message is a General Handoff 
Direction Message. 

29. The method of Claim 28, wherein the predetermined threshold is a T_ADD 
threshold value. 

30. The method of Claim 25, wherein the handoff is a selection based soft handoff or 
a true soft handoff, depending upon the system generation and radio configuration 
parameters. 

3 1 . The method of Claim 30, wherein if the handoff is a selection based soft handoff, 
the mobile station decodes the base station signals sequentially and separately. 

32. The method of Claim 30, wherein if the handoff is a true' soft handoff, the mobile 
station combines and decodes the two different generation signals, after the signals 
axe demodulated. 

33. The method of Claim 32, wherein the mobile station combines and decodes only 
one generation signal, after the other generation signal is dropped. 
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34. The method of Claim 25, wherein the first system is a GSM system and the 
second system is a W-CDMA system 

35. A mobile cellular radiotelephone station for communicating with a first CDMA 
system and a second CDMA system, the first and second systems having different 
operating parameters, the mobile station comprising: 

at least one demodulating element (finger) for demodulating a signal from the 
first system; and 

at least one demodulating element (finger) for demodulating a signal from the 
second system; 

wherein the mobile station establishes a forward link with the second system, 
before terminating a link with the first system, or establishes a forward link with the 
first system, before terminating a link with the second system. 

36. A CDMA cellular radiotelephone system comprising: 

a first base station configured according to a first standard; 

a second base station configured according to a second standard; 

a base station controller configured to control both the first and second base 
stations; and 

a mobile station capable of communicating with both the first and second base 
stations; 

wherein the mobile station establishes a forward link with the second base 
station before terminating a link with the first base station, or establishes a forward 
link with the first base station, before terminating a link with the second base station. 
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3. Detailed Explanation of the Invention 

This application claims priority from U.S. Provisional Application Number 
60/110,666, filed December 2, 1998, entitled "Forward link Inter- Generation Soft 
Handoff Between 2G And 3G CDMA Systems", 

The present invention relates generally to communication systems, and more 
particularly, to a method for forward link inter-generation soft handoff between second 
generation (2G) and third generation (3G) Code Division Multiple Access (CDMA) 
systems. 

One commonly used type of cellular radiotelephone communication system is 
referred to as a Code Division Multiple Access (CDMA) system. In a CDMA system* 
the radio signals share the same frequency spectrum at the same time, in contrast to 
previous Frequency Division Multiple Access (FDMA) or Time Division Multiple 
Access (TDMA) systems. One current CDMA standard, known as the second generation 
standard or 2G, is designated as TIA/EIA-95-A/B (or 1S-95-A/B), and is herein 
incorporated by reference. More recently, a new third generation (3G) CDMA standard 
has been proposed and has been designated as IS-20OO (previously IS-95-C) or 
CDMA2000, and is herein incorporated by reference. As the new 3G systems arc 
installed, cellular systems will contain a mix of both old 2G systems and the new 3G 
compatible systems* 

In a typical CDMA cellular radiotelephone communication system, a mobile 
station communicates with a base station having the strongest available signal. In order 
to track the available signals, the mobile station maintains a list of available base stations. 
Specifically, each base station in the CDMA system transmits an unmodulated "pilot" 
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signal on a set of predetermined frequencies, A mobile station receives the pilot signals 
and determines which pilot signals are the strongest. A "searcher*' unit located in the 
mobile station commonly performs the signal detection and strength measurement 
functions. 

The results from the searcher are reported to the current (Le> active) base station. 
The base station then instructs the mobile station to update a list of available base stations 
maintained by the mobile station. The list is sub- divided into three operative sets - an 
active set, a candidate set, and a neighbor set The active set contains a list of the base 
stations with which the mobile station is currently communicating (typically 1-4 base 
stations). The candidate set is a list of base stations which may move into the active set, 
and the neighbor set is a list of base stations which are being monitored, but less 
frequently* 

As the mobile station moves and its currently active base station signal weakens, 
the mobile station must access a new base station. Based upon the results of the searcher, 
and the instructions received back from the base station, the mobile station will update its 
sets, and communicate with a different base station. In order for communication 
transmissions to appear seamless to the user of the mobile station, the communication 
link must be handed off to the next base station* Ideally, this handoff would establish a 
new link before terminating the first link. This type of handoff is known as a soft handoff 
(SHO) or 4< Make-Before-Break." 

Presently, a SHO cannot occur between two different generations of CDMA 
systems. The 3G system has been designed to provide backward compatibility with the 
2G system at the signaling and call processing level. However, since these two systems 
employ different modulation schemes and spreading rates, they are not naturally 
compatible at the physical layer. Therefore, at the service boundaries between the 2G 
and 3G systems, a hard handoff, also known as a "Break-Before-Make" method, has been 
proposed. 

In this type of hard handoff, the connection with a currently active base station 
(i.e., 2G) is terminated before the new service with the new base station (Le-, 3G) is 
established. This type of service disruption lowers the quality of service (QOS) for the 
cellular telephone user. In this scenario, if the mobile station is engaged in a voice 
service, the user will most likely experience unpleasant voice quality degradation or even 
call drop. If the mobile station is transferring data, significant transmission delays (due to 
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retransmission errors) will likely occur. la fact, the current standard causes a minimum 
of 10 frames to be lost, before service is restored. 

Thus, it would be desirable to provide a soft handoff between two different 
generations of CDMA systems, in order to avoid the disadvantages associated with the 
currently proposed hard handoff scheme. 

The present invention is a modification to the proposed IS-2000 specification, in 
order to provide soft handoffs on forward links between two different generations of 
CDMA systems. In general, the present invention modifies the proposed messaging 
structure to allow for reporting of the generation type of the base stations. Two different 
embodiments are disclosed, as well as two possible soft handoff procedures. The present 
invention is not limited to the disclosed preferred embodiments, however, as those skilled 
in the art can readily adapt the teachings of the present invention to create other 
embodiments and applications. 

In a first embodiment, a system configuration parameter is added to the General 
Handoff Direction Message, and Extended Handoff Direction Message. The Neighbor 
List Message and Extended Neighbor List Message are updated to include information 
concerning both systems 7 base stations. A selection based soft handoff is used to perform 
the handoff between inter-generation systems. The selection is based on the signal 
strength of the received pilot signals. 

In a second embodiment, four parameters are added to the PILOTJPN record of 
the General Handoff Direction Message. The four parameters are a generation- 
identification parameter, a radio configuration parameter, a drop timer parameter and a 
drop threshold parameter. Based upon the values of the generation identification 
parameter and the radio configuration parameter, either a selection based soft handoff or 
a true handoff is performed. The true handoff combines signals from both generation 
systems, before dropping a current base station in favor of the stronger other generation 
base station. The drop parameters may be used to provide a sufficient time overlap for 
the two different base stations, and to allow a system designer to tune the network. 
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The following description is provided to enable any person skilled in the art to 
make and use the Invention and sets forth the best modes contemplated by the inventor 
for carrying cut the invention. Various modifications, however, will remain readily 
apparent to those skilled in the art 

The current second generation (2G) CDMA systems, designated as TIA/EIA-95- 
A/B (orIS-95-A/B) systems, are being upgraded And will ultimately be replaced by the 
third generation (3G) CDMA systems. The air interface of the 3G (IS-20O0) system uses 
a new modulation scheme to allow better spectral efficiency, as well as different 
spreading factors. However, a part of the new 3G system, which operates within the 
same channel bandwidth as the old 2G system, is required to be compatible with the 2G 
system at the signaling and call processing level. The reverse link of the 3G system, 
though, employs coherent demodulation* whereas the reverse link of the 2G system 
employs non-coherent demodulation. Thus, in the 3G specification, there was no attempt 
to make these two systems compatible at the physical layer. 

Additionally, the forward links of the two systems use different modulation 
methods (QPSK (3G) vs. BPSK (2G)X which require some modifications within the new 
3G system's demodulator. However, since the IS-20OO terminal (ie. mobile station) 
must be able to operate in the IS-95-A/B network, the new 3G terminal is required to be 
able to switch its mode of operation from one system to the other automatically* 

In practice, it is impractical to perform a reverse link SHO between 2G and 3G 
systems because the 3G base station cannot demodulate a 2G reverse Hnk and vice versa 
(coherent vs. non-coherent, different modulations, etc.). However, according to the 
present invention, a method for performing a SHO on the forward link is disclosed that 
can be implemented with only a few minor modifications to the proposed 3G systems, 

A mobile station receiver comprises a "rake" receiver and several other 
components. The rake receiver consists of several (at least three for narrow band 
CDMA), demodulating elements (or "fingers"). These multiple demodulating elements 
or fingers function like a garden rake to "rake" in the signals, thus the name. Each of 
these demodulating elements is capable of independently tracking and demodulating a 
multipath component received from a single base station or a signal from several base 
stations (up to the number of demodulating elements in the rake receiver). Therefore, it 
is possible to configure one demodulating element according to the 2G standard and at 
least one other demodulating element to the 3G standard. Thus, a single mobile station 
can be used across a mixed generation system. 
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In one preferred embodiment, the deployment model of the 3G system consists of 
a partial overlay of the current 2G (IS-95-A/B) networks 10,12 and the new 3G (IS-2000) 
network 14, as shown in Figure L As the mobile station travels from one generation 121 
to another generation 141 of the network, according to the proposed hard handoff, the 
station will be forced to drop the current service before it re-establishes the service on the 
other generation network- According to the present invention, a few modifications to the 
standard proposed message formats in the IS-200G specification are made, in order to 
provide a SHO for the forward link. Specifically, changes to the messaging structure are 
proposed to allow for the reporting of 3G base stations. The present invention thus 
allows for a soft handoff between two generations of systems, which allows for 
maintaining the QOS across the generation boundaries. 

The present invention creates a mechanism for informing the mobile station about 
the surrounding network, such as the network parameters (data rates, etc.) and whether 
the network is a 2G, 3G, or 2G/3G mix. This can be achieved by an addition of a 1-bit 
field into the General Handoff Direction Message* and Extended Handoff Direction 
Message. Additionally, each base station in the 2G/3G service overlap area must have all 
the other system's base stations stored into the Neighbor List Message and Extended 
Neighbor List Message. This can be achieved by adding a new definition to the 
NGHBR^CONFIG field. 

Preferably in the network deployment, the same base station controller will 
supervise the two different generations of base stations. Therefore, for the generation 
overlay area, the Neighbor List Message and the Extended Neighbor List Message 
include both types of systems. Figures 2 and 3 illustrate the definition of the Neighbor 
List Message 20,30. The Neighbor Configuration Table 40 is then modified as shown in 
Figure 4, wherein the underlined entries are examples of the proposed modifications. 
Specifically, two new channel configuration entries 401, 402 have been added (one for 
the 2G and one for the 3G system). 

After receiving the Neighbor List Message or the Extended Neighbor List 
Message* the mobile station measures the pilot signals in the active, candidate and 
neighbor sets and reports the strengths to the base station, using the Pilot Strength 
Measurement Message. This procedure is performed by the searcher, which computes 
the strength of each pilot by adding the ratio of the received pilot energy per chip, Ec, to 
the total received spectral density (noise and signal), lo. 
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Since the base station knows which of the detected and reported pilots are 
associated with second or third generation system, the base station can use this 
information to manage the forward link SHO capability* Specifically, compatible base 
stations are added to the mobile station's active set This is done through the General 
Handoff Direction Message (GHDM) and Extended Handoff Direction Message 
(EHDM). A field indicating the generation (2G, 3G) 51 of the associated FILOT_PN 
record 50 is also added. The PlLOT_PN record 50 of the message can be modified, for 
example, as illustrated in Figure 5. Hie underlined field <f 2G/3G_CHAN_CONFIG" 51 
has been added. 

Before the GHDM message is sent to the mobile station indicating that the 
forward link SHO between the 2G and 3G systems should be performed, the base station 
controller allocates the necessary channel resources for each of these two systems (since, 
as noted above, the same controller supervises both generations). 

Since each mobile station contains at least three demodulating elements (fingers) 
in its rake receiver, it may assign one of these fingers to a demodulated signal arriving 
from the 2G base station, while the remaining fingers demodulate the signal arriving feom 
the 3G base station (or vice-versa). According to the proposed specification t each IS- 
2000 mobile station must be capable of demodulating an 1S-95-B signal, therefore it is 
possible to demodulate these two signals independently (note that in an overlay 
deployment the two modulation signals will be orthogonal to each other). Additionally, 
since the computational requirements (channel decoding) and the interieaver memory of 
IS-2000 mobile stations are large (to sustain the maximum data rates), the capability to 
demodulate and decode these two independent channel configurations are already within 
the capability of the currently defined mobile stations. 

According to this embodiment of the present invention, the SHO procedure may 
be performed as follows: 

h If the mobile station is in the 2G/3G overlay area, the base station includes 
pilots belonging to both systems into the Neighbor List Message (JVLAf). 

2. The mobile station measures the pilot strength of all base stations (2G and 3G) 
and reports them to the base station, 

3. If the 2G (or 3G) pilot Ec/Io > T_ADD threshold, the base station includes this 
pilot into the mobile station's active set. 
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4. The mobile station continuously demodulates the current generation base 
station assignment. 

5. The mobile station assigns one or more demodulating fingers to the "other 
generation" base station signal, and it demodulates and decodes the information 
independently from the current assignment. 

6. After decoding the first good frame from the "other generation" base station, 
the mobile station starts a Tm counter, and upon its expiration, reports the event in 
Handoff Completion Message (the Tm counter must be defined, as is used to determine 
the SHO timing), 

7. The base station may now drop the "other generation" pilots (channels) from 
the mobile station's active set t thus completing the SHO. 

The above described embodiment is a selection based SHO, or inter-generation 
selection based SHO (ISBSHO), that is, in an overlay region the mobile station receives 
two base station signals (one from each generation) and decides which signal is stronger. 
The base station with the strongest signal is then selected and the weaker signal is 
dropped as described above. 

A second type of SHO is referred to herein as a 'true" SHO. As defined herein, a 
true SHO occurs when the two signals from the two different generation systems are 
actually combined together* before one signal is dropped. Currently, when a mobile 
station is communicating with a base station, a finger is assigned to each multi-path 
component. The signals are then combined together before the bit is decoded. The true 
SHO of the present invention proposes assigning a least one finger to the "other" 
generation signal, such that after the signals are demodulated and interleaved, the soft 
symbols are combined and decoded to produce an output bit Thus, in contrast to the first 
embodiment of the present invention, the mobile station is actively using two signals 
from two different inter-generation base stations simultaneously, in an overlay region. 
Once one signal becomes too weak (ue. the signal strength drops below a threshold), that 
signal is dropped and the mobile station communicates only with the stronger base 
station. 

A true SHO approach, however, can only be used if the coding rates of the two 
different signals are the same. If the coding rates are different, the signals must be 
decoded sequentially, and the selection based SHO must be used. Thus, in mixed 
generation and signal environment, sometimes a selection based SHO scheme is required. 
When a true SHO can be performed, though, it is preferred. A second embodiment of the 
present invention will now be described which implements a true SHO, when possible. 
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The tabic shown in Figure 6 specifies when each type of inter-generation soft 
handoff is permitted- As seen in the table, the 2G systems support two data rates (RS-1 

and RS-2), while the 3G systems may have five gr more data rates. As illustrated, in 
addition to the SHO between RS- 1 O RC-1 and RS-2 <=> RC-2, a true SHO (SHO) can 
be performed when the coding and the data rates transmitted on both Forward links are 
the same (i.e. RS-1 <=> RC-4). The inter-generation selection based soft handoff 
(ISBSHO) can be performed when both forward link data rates are equal but the coding 
rates are different (i.e. RS-1 « RC-3 and RS-2 O RC-5). As new configurations are 
added, the present invention may be applied as described herein, based upon the data and 
coding rates. 

When performing a true SHO, the mobile station assigns one or more of its 
fingers to demodulate the IS-95A/B base station signal and the remaining fingers to the 
IS-2000 base station. The received signal is demodulated according to the modulation 
and spreading parameters of the respective base station, and the demodulated symbols are 
combined in the maximum ratio (MR) fashion before decoding, similar to the normal 
SHO. For the 2700 bps and 1500 bps rates of RC-4, after demodulation, the symbols are 
de-punctured and then only the information symbols {not the CRC symbols) are 
combined. When performing an ISBSHO, the received signal is demodulated according 
to the modulation and spreading parameters of the IS-95A/B and IS-2000 base stations. 
Signal components from the same base station are added in an MR combiner and then 
decoded sequentially by the decoder. The best frame can be then selected based on the 
frame quality. 

Since an IS-2000 mobile station is capable of receiving and demodulating both an 
IS-95A/B and an IS-2000 signal, a simple extension to the message structure will allow 
the simultaneous demodulation of signals from both generations permitting soft handoffs. 
This can be achieved by adding four new fields to the PH-OT_PN record 70 of the 
General Handoff Direction Message. The following four new parameters are added to 
the PlLOT_PN record 70 of the General Handoff Direction Message; a generation 
identification parameter (IS-95B_JS-2000) 71, a radio configuration parameter 
(RADICLCONFIG) 72, an inter-generation drop timer parameter (IGJIIDROP) 73, and 
an inter-generation drop threshold (IGJDROFJTSHD) 74, These additions are illustrated 
in the table of Figure 7. 
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The IS-95B JS-2000 field 71 is used to identify the generation type (2G or 3G) of 
a base station. The RADIO JX>NFIG field 72 specifies the data rate, spreading rate and 
code rate (Le. all the modulation parameters). For example, if the IS-95B JS-2000 field 
7 1 is a "0" (2G), then only I bit is used for the RADIO_CONFIG field 72 to specify the 
data rate -"0" for RS-1, and 'T*forRS~2, If the IS-95B JS-2000 field 71 isa"l" (3G), 
the RADEO_CONFIG field 72 defines which configuration is applicable (RC-1 -RC-5), 
Additional 3G configurations are envisioned, so in the preferred embodiment the 
RADIO_CONFIG field 72 has been shown as 4 bits, however fewer bits may be used, or 
additional bits added to provide for even more configurations. 

The IG_T_DROP field 73 is a timer used to determine the length of the SHO. For 
example, the IG_T_DROP timer 73 may be implemented dynamically, so that each base 
station specifies its value independently. This would allow the network to be "tuned" 
dynamically. In a preferred embodiment, the range of values of the IG__T_DROF timer 
73 is 0 - 15 frames. Finally, the IG_DROP_TSHD field 74 is a threshold value that uses 
an energy measure to determine when to drop a base station. Specifically* the 
IG_DROP_TSHD field 74 uses the Ec/Io energy measure to determine when a signal is 
too weak to be of any use, and is therefore dropped. In a preferred embodiment, the 
IG_T_DROP timer 73 is used for die selection based SHO, while the IG J3ROPJTSHD 
threshold 74 is used for die true SHO. However, the two measures may also be used 
together to further refine the SHO mechanism. Once one signal is dropped, the mobile 
station is tuned to use only the other base station. 

According to a preferred embodiment of the present Invention, the SHO 
procedure may be performed as follows: 

When a mobile station is in the IS-95A/B - IS-2000 overlay area, pilots belonging 
to both generations are included in the Neighbor List Messages (NIM) or Neighbor test 
Update Message (NLUM). 

The mobile station measures the pilot strength of all base stations (2G and 3G) 
and reports their strength to the active base station in the Pilot Strength Measurement 
Message (PSMM). 

If the inter- generation candidate pilot Ec/Io reported in the PSMM message is 
larger than the T_ADD threshold, the base station includes this pilot in the GHDM 
message, indicating system generation, radio configuration and handoff parameters. 



*$&&2000-201369 (P200Q-201369A) 



(25) 



The mobile station then assigns one or more demodulating fingers to the "other- 
generation" base station signal, and demodulates and decodes the information depending 
on the radio configuration and handoff parameters. 

When all the inter-generation handoff requirements specified in the GHDM 
message (IGJT_DROP and/or IGJDROPJTSHD) are satisfied, the mobile station 
terminates its transmission on the "current" generation link (using the SHO permitted as 
shown in Figure 6) and starts transmitting on the "other" generation link. 

The mobile station completes the inter-geceration handoff by sending the Handoff 
Completion Message. 

Computer simulations of the true SHO are shown in Figures 10 and 1 I. 
Simulations were run in an AWGN and a fading environment For the AWGN case, the 
simulation parameters were set as shown in Figure 8* The RS-1 curve shows the FER 
when just the single path from the IS-95B base station is used. The RS-lORC-4 curve 
shows the gain when one path from each base station is used in a true inter-generation 
SHO scenario. The simulation parameters for the fading case are shown in Hgure 9, with 
the mobile station speed set at 30 krn/hr. For die fading environment, the RS-1 curve 
shows the FER when just the single path from the 1S-95B base station is used. The RS- 
lORC-4 curve shows the gain when one path from each base station is used in the true 
inter-generation SHO scenario. The ISBSHO performance was not simulated since the 
performance gains are well understood by those skilled in the art and depend only on the 
power of the link from each of the two different generation base stations. 

As described, the present invention provides a simple mechanism to facilitate 
inter-generation soft baudoffs on a forward traffic channel in a mixed-generation CDMA 
cellular radiotelephone system* The inclusion of a true inter-generation soft handoff into 
the IS-2000 standard can significantly simplify the deployment of 3G systems, since 
there is no need to include IS-95B channel elements in the IS-2000 base stations. Also, 
the soft handoff overcomes the shortcomings of the proposed hard handoff procedure, 
without increasing the system complexity or hardware requirements. No additional 
complexity is added to the mobile stations since each IS-2000- lx mobile station must 
already be capable of demodulating an IS-95-B signal, and it can demodulate two 
different generation signals independently. 
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An example of a CDMA system 120 incorporating the present invention is shown 
in Figure 12. A mobile station 124 communicates with a first base station 122, As the 
mobile station moves, it must be handed off to a closer base station 123. As new 3G 
systems are introduced, a CDMA system 120 will have a mixture of both 2G and 3G 
systems. According to the present invention, a common base station controller 121 

controls both the 2G and 3G base stations 122, 123. In this case, for example, the first 
base station 122 may be a 2G system and the second base station 123 may be a 3G 
system. 

If the mobile station 124 and the second base station 123 are configured according 
to the present invention, the mobile station 124 makes a forward link with the second 
base station 123, before terminating the link with the first base station 122* This "soft 
handoff ' improves the QOS for the mobile station, as compared to a hard handoff. 
Interestingly, this improvement can be accomplished without significant additional 
hardware complexity. 

Those skilled in the art will appreciate that various adaptations and modifications 
of the just-described preferred embodiments can be configured without departing from 
the scope and spirit of the invention. For example, additional messages may be added or 
the data structures modified in the proposed IS-2000 specification to produce the same 
results as those described herein. Furthermore, the present invention may be extended to 
the European CDMA implementations, to allow handoff between GSM and W-CDMA 
Therefore, it is to be understood that, within the scope of the appended claims, the 
invention may be practiced other than as specifically described herein. 
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4. Brief Explanation of the Drawings 

Figure I is diagram illustrating one possible IS-2000 deployment scenario; 

Figure 2 is a table illustrating a Neighbor List Message 
Figure 3 is a table illustrating a Neighbor List Message 

Figure 4 is si table illustrating one embodiment of the modified Neighbor Configuration 
Table; 

Figure 5 is table showing an embodiment of the modified PILOT_PN record; 

Figure 6 a table illustrating the permissible inter- generation soft handoffs according to 
one embodiment of the present invention; 

Figure 7 is a table illustrating the additional parameters added to the PILOT_PN record of 
the General Handoff Direction Message according to a preferred embodiment of the 
present invention 

Figure 8 is a table of the simulation parameter settings used for an AWGN computer 
simulation; 

Figure 9 is a table of the simulation parameter settings used for a fading computer 
simulation; 

Figure 10 is a graph of the results of the AWGN computer simulation; 

Figure 1 1 is a graph of the results of the fading computer simulation; and 

Figure 12 is a block diagram of a CDMA system configured to operate according to the 
present invention. 
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ABSTRACT 



The present invention allows for SHO between second and third generation 
CDMA systems (2G 3G and 3G » 2G), by modifying the proposed messaging 
structure. This provides a smooth service transition when a mobile station 
travels from one service area (i.e., 2G) a to another service area (i,e„ 3G), using the 
SHO or "Make-Before-Bieak" approach. 



